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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a resistance to 
dielectric breakdown and reduces capacitance between 
copper wires in a semiconductor device. 
SOLUTION: The wirings 25, comprising copper as the 
principal constituent of the same, are formed on 
insulation films 20 (17) on a base plate. Then, another 
insulation film 26, having a function to restrain or 
prevent the diffusion of copper, is formed on the upper 
surface as well as the side surfaces of the wirings 25 
and the insulation films 20 (17). In this case, the 
insulation film 26 is formed between the neighbored 
wirings of the wirings 25 so that the piling speed on the 
opposed side surfaces of the wirings becomes higher 
than that in the lower part of the same. Then, another 
insulation film 28, consisting of a material having a low 
dielectric constant, is formed on the insulation film 26. In 
this case, spaces between the neighbored wirings in the 
wirings 25 are not filled by the material of the insulation 
film 28 whereby voids 27, surrounded by the insulation 

film 26 and the insulation film 28, are formed between the neighbored wirings. 
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(57) mm 

im&^m ss±©Mi2 o (17) ±k. spa£ 

2 5<DJta5*5iWliJffi±i:*6^2 0 (17) ±ir{;«3 
J&&iS. E^2 5«?ltttElkniwd3V^-C. *t 

5>, ^«**m*>$>* 5 16*1*2 8 Sr|6iRIR2 6_h(r 
^fi&i--5, -^BSk E«5 2 5(OK«ia^F B ^ s *6#^2 8 

K26 t*6^Sl2 8 K2 7iSWJh 

•So 
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& jyt-r s r. t sr«akt r a 
«r«EEj»ro»«iai«M»::>K-r wssnr^s r. t * 

ffirE£l*e>tt«ElllMi::« ffilEfl; 2 oJMHK fcflflE* 3 
[»** 7 ] ¥*fl&K, 

MS 1 ©Iftgt, SfrgESi 1 co*^(0{PilE*j < to ! JSffi± 

ft, ««?Jt»*»*J*fcH:BSJti-a«MBfir*-r5J|5 3© 
«tHEE*S:«5 fiUEfg 1 ©tt»»Lhirj&*$ft 

[»**8] »#«7E*a>**{**«»w38i^-C. 

flJESil 1 <E>ffiiS!l<E>J;ffi33«fct/{RiJffi± <t iuEIg 1 wjfe^fli 
*i-«»2Wlft»BI, 3s it*. 



J: 9 <Sv ^«^SrW-T5^ 3 o|6«dK« 
«r*TU atrffi*l<oiei»o»aSE*!lMir!RW K«s»j** 
ftT v *5 r £ t t5¥»ffSl 4 

i o i ai#jg 9 x *c, 

ifflKI»nto&Sfti&trJ:5fc7Bj*£ft, fi3Sr±^i: L 
T^tr* 2 roEHL 

mmx 9 <sv mmmztn-zm 6 oi&iftjR, 

Sr*-T 4 c t t i"4 ¥3H£i£®<, 

1 1 1 

em, 

h-jeh 1 <Dmmm±ic, mmm\m&i-xwttfbntc 

tt«S:«i»iJ*fcH:SSJhi-S«fliSr^ri-5 2<7>ieadK, 33 

wiajB2oift»K±^fiS:$ix. «he* 2 <oimm<on 

fcJMHU 

5itt»ii:t5*i#SII. 
[»#JS 1 2 J »** 1 1 iE*ta>¥**S«fc:*5i^ 

(a) £*|g<i-r Sim, (b) jMilE^*fr* 

S±t=*lw|ft»IK«:«j*i-5ie. (c) SfJlE^lco 

(d) mcnmwt&nmi£tci-i:ffiiti-z>mm&m-rz>m2 

Wi'J;5l;, AfJSEe*ftcD±E33 i t/«lffi± t MfBm 1 
colft»)8t± tic: 5 Xfe, 33 J: V. (e) MfEMf 2 

4-. S«IIEm2(D|6^±(Cff^-rsxm, 
[§S*« 1 4 ] l 3 Ettro** flEHg«03»3e* 

ffit^3oV^-C. 

SUE (e) IST-I4, ffirceM<am«£ttMlc:fltl35£2 
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[if #31 1 5 ] if #if 1 3 IE«cW#»fr^B<73Mig* 

me u) iit-ii, fftmzmv>Mc'&mm.mr$\zmmm 

l»#S 1 6 ] 1 3 E*0***SKro»5i* 

me (d) xa-cf*, miBe«oi»tteMm«:aAsffl 

E»2 0>i»6»IBt'H::>if>f K*S»**n«r. ir^r^iSiri- 
1 7 ] It*rf 1 4 IE*«3¥*#»«©«it* 
ffiE (d) Ittli. «HEEI»ro»SEEIjlK»-*iV^-C, 

i 8 1 m*« 1 3 tsM0>!m*mm<ow&j 
me (e) ie-eii, mzm 2 (ommmx-mfrivtiwim 
t tw «t o t , mei^e^ kme as 2 commm t me 

1 9 ] R*]£ 1 3 IE*ro**«:3fi««7)«ig* 
MIS (c) igii, 

MEMf 1 OfcfcMLhte* 4 <o*6*K*#j*1-5 IS, 

meib 4 mmm^m a u SrWtsii. 

2 0 ] 1 9 iB«jw^**aii«>«jt*- 

MEgS4<E>*fe&l8U±. il7Ett7*7X^«lSt:<t9 3i5/^ 
fHam4co*fe^Sr^i-SX^T-f±. j§5ctt7°7X^ 

[»*52 1] WT©I§5rtt?.C tSr»»ti-4 

(a) £*<ii- 5 X@, (b) 1fflE¥8HM£ 

*±fc»iol6«K«r»rti-«xa. (c) Mfc#i<*> 

I6i»it±»w*2 0itftay»sr»j«i-5xs. (d) mess 
2<oi&m&\zman$:j&ig.i-zTM. (e) mehpsb 

c9/Sg|5ioJ;tl { f»Jli±Sr^tfSflia^2ro^MXi;. S?tf> 
Mt^IS, ( f ) MEHSPg|5£*I#5 ± fttffS 



ffMi"3xa, (g) MEM Pftrt ©MESS 1*3 «fct«|!f 
2cog«g|^2g$ft. *ix&.n-coffimWilio&rjm2co 

?\z. mmmiio£vm2<Dmte 

i»it^.lg, (h) MESflPgGftK^HfcME 

( i) «rE»2fl?l6«KSrSS8*i-4Xa, 
(j) MESSl, »2*iJ:0'JB3«>i»«:il*>P,*-5EI» 

2 2 ] if *if 2 1 E«cD^ff^g^S55t* 
ME (j) xe-Ctt, MEiE^<7>^Sia«KISrtl»5M 

e^3 offi^K^t-^v kjjsjwshs r t zttmt-t 

[if #rg 2 3 ] fl|*9 2 1 E*W^«ftS®<OKit^ 
ME ( j ) XS-CI4. 

mess 3 <D^mm<Dwmx'mmm<Dmmmmmtz. 

SfT-ftl^ipU:. MEEi*<DXffiJo<fcUHS!lffi-hi:MEMS 
ME ( j ) ilwiir, 

MEGitiiowttiEMn^MEM$ 3 ot&fti* t *4 o&tt 

HMiolMllfcIWi] 
[00 0 1 ] 

[0 0 0 2 J 

i»»^?L*t*<73j;9^E^BBPgBrt^. ^» (Dama 
scene) J£W ( "> > V •> V (Single-Damascene) 
SSioit/faT^/vyV (Dual -Damascene) Si) 

tf^^jx-s. La>u ^simtrmm (cu) wi§ 

£\ SHriSTvuS-^A (Al) if W ± 5 ft&JK £ HstSE 

fi (jgffitjj;t>'fjis) ^m^^<v r^mmx-mv z, t 

J: 9t-L-C^So K*SF*flP£B/4 s ^ 
^ b ft -5 S££S / < y T iffi^flU ff0)* L TiliAia 
ro±ffiA>b ffilUK «f I ri£«i- 5 Sr jqisj * « Rih-f « 
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[0003] jfrsjs ;:<&±5 4ffi&ElS©raiWi±» ^ 

(9. Ei»M<D*£**#**bT«»E34SdtiD, 81* 
ISI^twrair^a^ h-^^4-T5o Elk 

^S^fiM-f^fc*!^ EJftfKII&ftjBU: ItlS^lW 
^^ttffl^ti?). «xtf#^2 0 0 1-8 5 5 1 

[00 04] 

[0005] m*&mtm^m\<^Wi'&, tddb m 

me Dependence on Dielectric Breakdown) ^iMfr^^ "ftfe 

[0 0 0 6] TDDB*<ji©^Ett« -J&ivlEi&SMTO |r 
Iffi^j6T^*S t#K.?>4xTVN?, 0 ±fE4#IUJ 2 0 0 1 

- 8 5 5 i 9 4§-^$g-m, y T&jsBS*) y rm 
mmz-z>\,^xi*±< ^itstt-cv^^ r^fc*. era 

E**mi: bTttffl Snrt^«*sjiWHe»i(f »rtt« 
U TDDB^Sffi;SLTL*5. Sfc* EiBftKigx 
— £ f*fc-fr 5 " t \Z X 9 oi T =¥ -y y 7* Sr Tgjft L T V 5 
fc«t>, leawi^gBlcfli^^a^b, TDDBsff^X 
IdffiJtLTb* 5« 

[0007] frftW(DBmt, m*±m»mki-zsim 

[0008] *5SBjro<diro@6<)(4, mz^mtemt-rz, 
&mm<D®&*mmx-% z*mfcmw.& * v-t assist* 

[0 0 0 9] *&W<Vffimtebmz*:<OiitL<DB#)km®. 
[0010] 

ik<okie<0Xh^ o 



[ooii] *&W<D*m&%iWiZ. ¥**M£«, ¥W 

#mm±\zmi&ziitim 1 <om»m* m 1 cos&itjg-B- 

[0012] **H©¥*fr£«<0»ii#ifcW:, 

m&zmmi-z>T.m. *m&m&±\zm 1 nrnmrnzm 

?:ft5l2 <0|ft«t«S:*0*mT?E«IW!SS»|fc Six* 
v % «t 9 (dga^ro±S*3 «fc omaffijb tf.l <o|g*IK± £ \z 

[0013] 

\zm^^xmmK%Lw-tz> 0 **j, mm<DMm*m.w-t 

-»«W-«rftb. *ro»9jgbroRWf4*i*i-5. * 

[0014] (mmnmmi) *-*\ ±0 

(t^TDDB^W^LJ^HI^O^TISiBJI-So **J, 
TDDB (Time Dependence on Dielectric Breakdow 

n) m&kte, tt»W*roi*IBtt##ttSr*««UcW-5 
RIt*I)oT, SfJtofflA (ttfctf 1 401c) coffl^:* 

^S*-e<0B#p B ^PpAD«#t^MbT'7 0 o -y h Lfci/^ 
lio. 2MV/cm) \zftft LT**fc^rM 
[0 0 15] TDDB^^tll, -^(-ga^^lC 

affl$nfc«*»«5a^ia:*b, md«iB*inw«5iftiwtt» 

(CuO) fo-5VMilB->yirvi K^e 3 ^$4x-5-('3j-v 

[00161 -ttefrh, mzumftmt-rzim&frMm 

uO) *s«J*Sixfc9, */c. *ty71 mit's})* 
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*>0. «MH*tefc:£bi\ roi54^5^*> 
U ffl>f f Wllcfio t K y 7 h ^ titttt^o f 

««E{l^*i*DbTlftlB:*«^S5 (TDDBM(Di 
T) o 4*s, r<^«t 5*TDDBf¥Ao^tISHtc:ov^ 
Tit. 4«XH#l£J:«4frH¥l 1 -2 2 6 8 7 6^ 
#H 2000-104015 -S-*fctt«pH 2 0 0 0-3 

0 0 8 5 3-S-^BH^^fc5 0 

[0017] flt\ *IHfcO»>Rfc*5V>Ttt, ±IEiy 
-^/^tlt^fflt^Mtfc^CMPI (CMPt 
WS^nfcffi) S:ia«ffi«BB^b*< bT\ TDDBt 

r t fclfcWbfc. 
[0018] *ie*<0«lB(0^»«c»«*3j;t/-t<0»3fi 
XSS:BlffiSr#figbrtft|^i-5o E! 1 13\ #38W<a-3£ 

M(Dwmx-h^^mw-mm. hmcmisfet (Co 

mplementary Metal Insulator Semiconductor Field Ef 
feet Transistor) , OS8iiXg*<agffi3pfl5E]"e*> 

E2«igi<DA-AWfffiia"e*>So 

[0019] il ^^O'El 2 tr^-r«t 9 CT^Ltf 1 — 

1 0 0 c mM«)H«attt5 piO*»*'>!l ^ ^ 
4J?*»fe4* ^^Sfctt^aMM&K 1 tt, "£<D3=m\z 
*^lt««2^JtitV^« *^#«««2tt« 
ft^>y ^^ftif^bftO, MMSTI (Shallow Tren 
ch Isolation) jS^fcliLOCOS (Local Oxidizatio 
n of Silicon ) Jfc4 J: 9 «MR£*t5 0 

[0 0 2 0] 1 ^r<0±ffi^e>3f3£^ai 

tv^o pS«j7^/u3(i, M*ri***4£o5Ftt4fe«: 

[0 0 2 1 ] pI^SOlKTB, *^Bt*«2 
T?H*nfcSttWKK. nft^/*M I S F E T 5 

ISFET6«$ntP5, nSMISFET5fc 
il/plM I S F ET 6^y- MftlRBtTtt, fifl*.tf» 



[0 0 2 2] n!MISFET5j5j;t;plMISFE 
T6^-Mi8H Mttf, ffi«:feiC0#^ a e B'>y n 
vjgLLK^^v-y 1^ K (TiSiJ Ji^fciia^ 
/uhv/yW K (CoSiJ » rti-j: 9 

[0 0 2 3] nlMISFET5<^y^*J±i;KW 
>mmt. n-l©**(MI«l 0 a <Sr, -ttufcO^fcft 
^g^«^n + M^*«^ffl«i o b <t£;prrs LD 

D (Lightly Doped Drain) flligSrfi^TV^o niS<7) 
1 0 a [i N K!?^^9^M 
mjK, pffi^^3<oy— h««80P5«o««tcy ^ 

Wx—^ 9 y >-4 uto^tkto&'f *^ 

[00 2 4] plMISFET6©y-^itfKK 
feSa^i^^p + M^^^ifilcl 1 b^tt^LD 

DWigSr* itv^o p-Slo*IIMWB*i 1 afi, #J 
ttA-t-«Ci:U:J:0»*Slx* o p + M<^^#®i§lc l 

mmz* ?*4£o**&»«:>r ^qea-ts r ± <9 

W«( KJISfctta/^h^y^ K/I4ifoj:5 4^ 

yiM KJi^«j**n-cv>« 0 

[0 0 2 5] ^<75j;9 4*8l**«l±«w|i, ^*-hS 

^ sra*ii*^r«4 y 7 o -ttco^t 

^J^ltf B P SG (Boron-doped Phospho Silicate Glas 
s) fflt4ifrt>b45o IMMJSl 2«ctt % h*- 

"Cft. *#*X«l^^ffi^-gP, Mx«n + McO^ 
flsr^iS 1 0 b io J: t>* p + M^^#nPt^ 1 l b CO— 
j$>#— Htffi8 0— 8B4if34Sltttl*lxT^5o 
[0026] ^<F>^l'-9 9 h*— /U 1 3rt^J*, 

(W) 4ifA^4S"^7^1 4«StltP 

^ c T'yfl 4(1, CTitf, hAh— ;n 3 09F^ 

gp^^trffi^l 2±lc/<y T^ir ITW^^mf ^ 
yRHaSrMLfc^ ^^fyiKVD (Ch 

emical Vapor Deposition) J: o XW.\t^ 9 1 

4 a ±{r^>-^^ h*— yn 3 &*«>5 J: 5*-»J*b, 
J6»»l 2±^S4^^^^7 t >'IK*5«tD c ^k^ L ^^ 
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014 a £f CMP (Chemical Mechanical Polishing) 
[0 0 2 7] ^7^14 aS«ft&£*LfcJfe|*Bt 1 2 ±IC 

»rt3nt^5. IliEilSft ^^^14Sr^L 
TnlMI SFET5*3it;pSMI SFET6^y- 
7s • KKyffl^?«l 0 b*5<fctfl i b^y— 

jc^t^^a (ai) ^fdtr^^^^AA^^^ 

-^^V (Ti) ^^bf 1 ^^ (T i N) t£E<DSL 

[oo2 8] i«i 2_btwh^ migE*li 5 
ow-Ktfft) ^5>45o ft*, immmm&mm a 

ow-KlfeW tit /<y^->gyIH4Sh5 
IMt^y^^lK ft^liTEOS (Tetraethoxysilan 

e) BWbfflt) 0 tte^Mi¥^tt^«f I 

Sr«*-C-#4 0 -«Wtw«. TEOSBMKJ«<Z>it»«* 
E -4. 1-4. 2S«KTSrfiW«*fti|i6*l»i:« 

[0029] ±mi&mmmnmt\^x(D^m^v-^-^ 

te. ^J^tfS i LK (*The Dow Chemical Co®, *fc»l 
®^=2. 7. H«Mk s 4 9 0 o CJ^_L, *fe«ig»J£ 
= 4. 0 — 5. OMV/Vm) * tzfttf V T V /l^x- ^ 
A* (PAE) ^W^FLARE (^Honeywell Electr 
onic Materials®, JfcKflW= 2 . 8 , 4 0 

o°C^X) ds*>« c :<7)PAEIOTit afcMMBa** 
«h>y ##7;* (SiOCMfi) tett, #>J;ttfHSG 

-R7 (BSc^xjdfi, Jts§m^=2. 8, isas 

= 6 5 0°C) , Black Diamond (^Applied 
Materials, Inc®, Jtj^ffi^ = 3 . 0 — 2. 4, BfR 
fii=4 5 0lC) Stttp-MTES (0AIJB«»;Jt 
Wt*=3. 2) r.0Xfi0>S i OC^MH 

fit, W^liCORAL (^Novellus Systems, Inc®, it 
KS*=2. 7-2. 4, lMS=5 0 0t) , Au 
rora2. 7 ( B • • ^ A*t|£L Jt^^P 

= 2. 7, fMg=4 5 0°C) riSfcSo 

[0 0 3 0] tftMURl 6<DiS««**f»trJt 0j 

XiiFSG (S iOFSTO) , HSQ (hydrogen sil 
sesquioxane) ^fc}"^k MSQ (methyl . si Isesquioxan 
e) mtm. *-7^HSQ|^ 7^MSQtt 

EHSQa5tt»fctt % MiliOCD T-12 



^X|g®, rtSf«^=3. 4-2. 9. IiMS=4 5 
0°C) , FOx OfcDowCorning Corp. ®, rt^St^ = 
2. 9) *fc»±OCL T-3 2 (JDSClSflSXJIEH. It 
««*=2. 5. iMS=4 5 0t) 4W5fc5o Jb 
SEMSQ^tt^tt, WttfOCD T-9 (JCJOEtft 
XJ£®, Jfc»«*=2. 7, B^=6 0 0t) , L 
KD-T2 0 0 ( J S RE itf§m^=2. 7 — 2. 
5, BMS=4 5 0°C) , HOSP (^Honeywell El 
ectronic Materials®, JtPH^= 2 . 5. WJKUgJE — 

5 5 0°C) , HSG-RZ2 5 (B^fb&Xll®, Jfcft 
mm=2. 5, BMS=6 5 0°C) , OCL T- 3 

1 (i^ftiis, it^m^=2. 3. B»aa[=5 

0 0°C) SfcliLKD-T4 0 0 (JSR^ 
= 2. 2 — 2, iMS=4 5 0 < C) #iftf*fc5 0 _b|S 
^—y^HSQ^UfMat, PRtfXLK (*Dow Corn 
ing Corp. Si. Jt§tlE^=2. 5 — 2) , OCLT-7 

2 (*«is^x««. it^m^=2. 2-i. 9, mm 

*S.S=4 5 0°C) , Nanoglass (^Honeywell 
Electronic Materials®, JfcKflt*= 2 . 2 — 1 . 8 , 
liltt^ 5 0 OtHD . StttMe s o E LK (*Ai 
r Productsand Chemicals, Inc, Itl^H^^ 2 KT) fi* 
hZ> 0 ±fB#— 7^MSQM^It MitfHSG- 

6 2 1 1 X (0 J&lb&Xjg®, lt»«*= 2 . 4, mk 
IWjt=6 5 0 l C) . ALCAP-S (JllflS/fcXffflL it 

ii$=2. 3 — 1. 8, asnRja*=4 5 ot) , oc 

L T — 7 7 (IS^ftltl, Jfc»«*=2. 2- 
1. 9, Bf»fflft=6 0 0t) , HSG-6 2 1 OX 

0°C) silica aerogel (»7^®ffl 

JtfMt*l. 4-1. 1) *4T^*5 0 ±K#— 
9 M\ fflillPo 1 yELK (*Air Pr 

oductsand Chemicals, Inc, itffH^= 2 £t~F, fi^tfiin. 
S=4 9 0t) ftir#*>5 0 JbRS i OC*«t5K Si 

5 e «itf±SB lack Diamond^ MJ J* 

iotM^^^o JrfBp-MTE Sfi, 

fc C V D ft* if \z X o T fl 1 ^ $ lx 5 0 JtE{£ 
««*^I6»WJ|S|.W: . M ^ tf »*«fe T?»fiR Snti^o 
[0 0 3 1 ] I^i9 4Low-K»b*^il8 

(s i o 2 ) t^R^$ttsBfe<k^y 3 ^ (s i o s ) 
htev, fiflitfcMP»aw«wte»tsift»jiiii 6o«« 

«t 0 t«»Wl-fll<\ «^2 5nm-10 0nmgg 

Tfcs 0 iiei 7«, mt^D =>>mizmm 
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l/T\ flitfSft->!l3^ (S i x N y ) jg, mtisV^ 
> (S i C) iifclttafci/ya^ (SiCN) M 

ZtlltfittkisV =^mt LTIi, MitfBLOk (AM 
ATtfcK* M:^H^=4. 3) #*3 0 ^(Dmm^L 

N 2 , NH 3 ) «:/fli*5o r^i5*»WBI 

1 6J3it5l 7 left. Sl/IEIgl 5£>— SB^^ttii-^ 

/u— /H srtfctt. «x.tf*v^r-vft^t>4 
[0 0 3 2] El 2 fcljft< ¥3Mtt£tt<OR5ft 

[00 3 3] 3=i\ *|£ffi<^tlSU::fc^TJ*, I2 3lc^ 

\ziemm 2o^yyx-7c vds4 t*tc ± o t^i- 

5 0 M2 0it Mxii77 X-^ C VD$C £ otf 

2 5nm-5 0nmlS-(:'fc^ tkfflgt 2 0 <D«&<D#W 
t IT, «ttf77X^CVDSt«^«y!J 
3^ :/9X^CVDj£-C«/**JxfcS i CNM^fc 
ft^7X^C VDftt»«Sftfc8Sfe^y 3> (S i 
ON) OTM^ffl^Tt6i\ ^nbcoHI^fflv^/c 

BLOk (AMATttK) JftSfcSo S iCNl<D 

^l^LTIi, #)x.tf^y</*A (He) T;/^~ 
T (NH 3 ) Ml>f^>7> (3MS) £<0?1^ 

Xf^fflV^HSo £fc, 7*7XvCVDffit^Sh 
/cl?i{ky!J3/ItU[l MilfPE-TMS (C 
anonS, mW&= 3 . 9) rtSfctK t<OJ£/*U:RS L 
Tfi. mx.\* h y h^r'/^V (TMS) jf^tmit 

mm (n 2 o ^t^is^^^^^ttSo 

[0 0 3 4] tW-, I61KR2 0±^MIHR2 lSrJRft-f 
a, WttfNH 3 (t>-^-~t) /7X-7»istiiN 2 
fefciCfcriSflFSLl^ Z<Dfztb, I6II2 1I1 

[0 0 3 5] f&JKR2 1±CU&»R2 2*Jg*t 



J»t^2*^e>*sar*ffli-efc5 0 a»Sr»*i-i-*/ti 

ifc, *«K2 2«r±IW»ov^rJx*^*»Ilfc-f-* 

[0 0 3 6] B3*;:*i-J:5fc, 2±i^ 

Rttt&itR2 3 a *5<fctf 7* h MKSrWirjgfift 

M/y^h/^-y2 3b««o ^bt, 7^- h 
h'<* — V2 3 b &xyfy^^|itfc K7 
4^y^^^mzXV, Kfttt&ikR2 3a&BftftK:tt 
*1~5o t<7}f£, 7tM/^ M#-y2 3bSrxy 
^^^^^^bfcK^-r^^^v^&lcJ:^, t&fftR 
2 2£iltRW(;:|**U Mn»t»riti-5. Ztifrb. 
I6il2 2<^BBP|FR^e>Bttl-f ^*6»IK2 1 SrNH 3 7 P 
7 X^&JS* /cliN 2 /H 2 X^ X>M14 if fc «t otx 
yfy^Urf?), 7tFu^h/^-y2 3b*3j: 
tfRtrt*itR2 3 a JrTy^y^U^t^ * b 
"C\ *6j*R2 l*3<fctf2 2<75BBPffl^b«ttS-rs*6»ffll 

2 0^K7>/xyfy^J;ot»it^ 0 rftKJ; 
9. H4l^sn± 51-, MDtt*fcttBm»2 4rt*# 

g20, 2 lisJztf 2 2 8r»««Hwlfc*U BBP»*fc 
{«fi»«2 4*JgJ5Eb^, 7*h^ W-y2 

3 b*3±t5RltB5JLtBl2 3 a «*t§:HT^^ 0 
[0 0 3 7] »C{C, S^l^^ffi-hCO^ffiiC. 0»;ttfS 

itm^ (T i N) 4W^4iS$5 0nmg«(Z)f 
<SSl#ffR) 2 5afcW!l>' 
^tt4^SrfflV^T»Mfc1"*o il^^7l2 5alt 

*3 «fc il7o -B*ir*<DilMT,«: £ A _k $ it 5 

L^V^tS^V^^v 1 ^ (WN) 3Ht\*g.ik*>*/i' 
(TaN) *^J:5*K»^JR^k»S:fflv^wi: 
t>-e*«. *fc, «MM4»<yTK2 5 a^WU, 
K»jR4«»fcW^S/5 3> (Si) «rJHSaPLfc«» 

i^E/SLIl^y^^ (Ta) , (T 
i) % (W) , (T i 

So 

[0 0 3 8] ttV^T, «MH4'<!JTBt2 5 a _hi^ ^iJ^L 
tf» $800—1 600n m^S^ffi^fWtCljfll ^ffl^^ b 
(I2«ffi) 2 5 bSr»*i-6. 3E«f£ 

»o#i£<CifS:ffl^-C«J«-t-S^fc3ftS-e#S. -toft, 
CT^tf 4 7 s'Ceaw^lMttt^HiS («*.tf***H 
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±^i£m2 5 b*J/ 7n-£i±- s ffi$:Eiiftflt2 4<DftgB 

[0 0 3 9] fc\Z % ±a«ttK2 5 b, ittt/<!irl2 
5 a *5<fcU%gi2 2 SrCMPftl: iot, 2 1 

\zm*<^m&m2 5bkfrht£Z>m2m&m (e«o 2 

5*EI*«2 4rt*£»J**-5. l?2/IEI£2 5H Xy 
^1 9^lTfliiEll 5 4:«*ttteSM«*nTV^ 

" [-0 0 4 0 1 H 6 tt, H 5 lOtt < *»*3£»<OfiSigxe 

7tem6<DA-Ammmx*&>z>o 4*3, gm^i^r 

[0 04 1] Ej»»2 4rt^»2»IEi» (Ett) 25$: 
»/*Lfc«L ¥f ftSSl ^/7XVC VDif ^1 

*ffi&Dl-5r irUiitK Sfil (4*lc:ft2/IEjlk2 5*£ 
itlit^CMPl) l:»Lt, ry^e^r (nh 3 ) X 

iALt, N 2 /H 2 y7X^Mllrlto ra>J:5 4» 
5cteX7X^*Q.3gU:J:9, CMPt«ft^f:aEI$ 
BBOlWt« (CuO, Cu0 2 ) *m (Cu) IdilTC 
U Mtw. (CuN) S^!B2«Ej»2 5<Ditffi 

liaot, £?2JgEi§a2 5H0I&NMK2 1 *xyf> 

^fc^{;ffll^nfcS6il2 1|j: > iltt/^712 5 
a:l3±trtHJ&>fc*S±**M!l2 5 blwJB»»S?-£;ifc^ 

^y^v^SixWaitWSrfflv^wir^sbv^ Ik 

*7 p 5X-rfta«cJ:oTlft»tt2 1 

I2IE$2 5(7)Jiffi<0«^||MtSn-Cb* ?£>T\ % 

[0 0 4 2] 3fc*3, ^7X-7«li:f4, /7X^«»II 
ffiSr*»U ^7X^(Oft*«, (tfW<-K* 

■=F*OS*a*53tEttl3ffftr* X^ X-r»*t v * 5 o 
[0 0 4 3] H8I1 IU7tCgE<^2»f$:S«^MitXfM 



[0 0 4 4] «^2 1 ^8fe*SixfcS. **«rffi\ 

±fc*6«fflt 2 6 SrX^ X-7 C VDffi4 Jffc: J: o X&f&-t 
5 0 i"4fc%, $2fiEi2 5<0±S:fc«fcUHWffi3r3I5 
±51-. J6IWII2 6Srl6«Ht2 0±K»^-t-5 o {g^R 
2 611 Mxtftft->y^vJi^P)/j:5, «Ej»co/<y 
r«tBtiLT«ifi-*-*. t6oT, t6fUK2 6tt, IS 2 
MEM 2 5 0i*M2 5 bfOWS, *-C#fift*ft« 

*6ai«2 6^«fe^«-jR.t lt, mx-rtmik^}) =^ (s 

1 c) i& «»tv/y ^(siCN) Bt*fctt«g»t 

(Si ON) J«<aW*:J«&fl§^TfcAv\ Cix 

^(gicTifsr fc«s-e#5<o-e, E»s*«:{6«-t-<5r 

ft #J;ttfBLOk (AMATttl) ^*5 fl ^£>J5jcjgl 

ittil Hitf^l)^ (He) T>^~T (N 
H 3 ) h^f^^7^ (3MS) b<om&1Sm: 

fflv^o Sfc. ±lEX7X-^cvDffi-e®fi8:$ixfe»^ 

^'>!; =i^mt Ltll, 0fl;ifc£P E-TMS (Cano 
nSk W«*=3. 9) *S*6 0 ±1E»*flS*>3 =*>jg| 
<0«j*trRb"Ctt, Witf h!)^ h^rv^^ (TM 
S) ^fclMbSBll (N a O) ^t^a^^Srffl^ 

[0 0 4 5] *«IS<0»1BUC*3V^T»4. ftjEttEflMfl 
(*'h»ttEI*M* */htry^-EIIIB) <o*^u-^*s 

*Hra t l±*&*iJSI 2 6^^V7t-v/K: » AJK 

mjiEik^*3v^TKfti-%EJRn±oniH (b«e 

[0 04 6] »»E»BB-CJ±, I6»0t 2 6 Oita^iitT 

SP2 5 difi»-C©*«a*tt±»2 5 c iE»-C«>*IMi* 
«irJt'<-C/h*<ft5. Sot, »lPii-SE«l«a5±^ 
«S*llfc»Wi2 6«)l|*H:, i«— icttftfci*, ±» 

2 5 c fifif -eoHc**sT» 2 5 dj&mx <ot>m< 

*2«E<»2 5<^*iE»E*im. i" 
4t>*>»2JBE*»2 5^5*>0*tiS»LfcE*n±0 

[0 0 4 7] -(Dtztb, l2lEl2 5(DiifiiIEM 
tit ttWI 2 6 fl* 2 |Etl 2 5 tS* Lfca 

»*fctt<«i*»4i'2 7 a^4C5o *&^JK2 6 <D < 13c 
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*SB#2 7 a <7>±*BBPSB2 7 b O^H56W\ < 

2 7 a ^rtgpco^-ffij; 19 t>/h$i\ -ttet>h. ±.Jiffia 

a527 bia»*z*3i^r, iii2 6<d< i£^sb#2 7 a 

S*LT^5fcii€f1\ < I9T*«B^2 7 a »»R»* 
g&#2 7 a(7)JbfflP?P2 7 b 3&*BH C * S ^ft*B! 2 6 
Mn£|52 7 b££T/H*LfcvMM* (BI8 0<KSiw&iB: 

(Ommm2 6*{rt6»«2 6(C»»J|S|.^#*EL*lr^l«* 
fcttsK-f K (void) 2 7 c SrMLTtil\ «ot, 

[0 0 4 8] £fc, tt|ftlK2 6 0dEIBt^tt, X^X-^C 
VDS/£Mi^:i^l |6»I2 6«^ 

7 a Sr*ifi»Ei(MBfc«ft^»fifci-4 C <h d«-C# £<> ^ 
[0 0 4 9] Sfc, *Hlft^?gffi-e«4, »2«E*H2 5 

m?<ox\ 1 2 1E8 2 5 i^ioi ^tttt^ y 71 2 5 

a"S:«»U «ri*b*S£**WBt2 5 bfc:tf-eJB2/lE 
125 SrMt^rttttSo 

[0 0 5 0] il0-19(^ E18 iCg£< ¥«*K1I<B 
•B»xa«t>^*»t6*»WBBHS:i^U-CV^6 0 ft*5, BO 
10-1 9^*3V^rt>, H2(PttlHRl 7j;»9T^ffiig 

[0 0 5 1 ] fe1KK2 6&»jftLfcflL *fi^2 8Sr*6 
^2 6±fc«*i-5 0 01 Oir^ 

■f J: 5 tc, ftftflt 2 8 o«-W^*ia«EM»MS:^fctt 
S**^± 9tC. -tiit>ib< 7 a Sr^^rt 

iftftV^JI:, »!2 8^«t5o lfei.12 8 
f*. ttWK 1 6 t IB«<^»», t^Low-Kfffl 
^bft*. ±^^0^91^, J6»«t2 6 0< tf*ffl^2 7 
a <7>±:fr|JBngP2 7 b^ftli, <U*W^2 7aOrt 

S^feiH/J^^c rofc*. |6WR2 8«rM^tf 

t s . » 2 sei« 2 5 0*i&«eikm 

0Xtf^SB#2 7 a<Orttt(Cttf&flHK2 8^W\ ^ 

x, »»Bi2 8^*fi8snfcawe, ^2iiia^2 5(7) 

Lfc^ffiRiSfcW:#>f K2 7^M^lx5o *V K2 7 

te*e»)K2 6*5<tt/2 8<^»fl-iwj:oria*nfcffiWj-e 

t^rtSttSat'fcott, fc*tMi»*«2 8 



i&suk2 8owi2iiei2 snsrssica 
K2 7r*»fiisn4v\ ^(Dtztb. mm#>&m 

[0 0 5 2] ffiig2 8 £:C VDftfMt5» 

!2lEi2 5^*i^EMmotUUR2 6tf>< 

<Dfz?>, 3|ft»«2 6 0<l£*a»2 7 art^tt«SSktt2 
8 0*mMS*A/£WSJx1\ ^2^ia^2 5(OSi£ 
«Ej»M*C7K>r K2 7^*H6o 
[0 0 5 3] fc*3, EllOhfc, El 8 CD £ ? 2 ilKIS 

2 5 0*j£«Ellimo|fttH)t 26C<l^27a **»J*' 

$nrv^tt«8-ejft»«t2 8&t6iuft2 6±^^Lfc 

i^Ho^TU^ltt^ 0 HI9COJ: 5lw*2JfE*l2 
5 <7?*a»Ej»KIO|ft»BI 2 6 *fc#>f K2 7 c 
Sht^5«^tt, «»«2 6tO*^K2 7ct»6» 

«2 8««jh5o ztiizxv^ $2 man 2 50* 

lEttEftmi^ lfiftBl2 6*si:t/2 8WW J ffftL4 

[0 0 5 4] Sfc. _hilia^ («3fi-f^*3»E4»3 
8) fcTSEI* (ft 2 /■£»*) t^BOlFtfitfi* 
-T^Tt^iC I6M2 8 ^±EL o w-K^fflV^t 
Mt5i fc##S Ul^S, «x.tfCVDj£t?»*Lfc 
mitisV ^>Jg4^aot|6W2 8 fcjg/S-f-sr £ 
feSSo fcrtTU ±JiE«fcT*E»»t«)IIBw*4* 
S^te^i-^fc^ir, ftSR2 8(OM«*tttftWR2 6 

[oo5 5] mi i i^T^n^ wm&2 

8±^Jft«k«2 9 joJ:t>*3 0SrCVDtt*4rSrffl^-C« 
ic^r^o Jfi*K2 9tt:, «*.tf*ft2xy 

£*:J6i:TCMP«!ilSrm\ I6if3 0^)±l^¥ 

*wt*-So *fi»nt2 9offt<^«-3»t lt. wtiav 

^3 OOTte<75*tJN-i: ^lK.{iPE-TMS (Can 

ong, ^m^=3. 9) fc^tts&ffcv/y (Si 
ON) »^l:iotlj:, 

[0 0 5 6] ftt^, I6fl3 Oiir, |fe^JK3 1 Sr»fiR 

t6 0 mmms 1 »2 1 

[0 0 5 7] Sgg^ffi3 1 ±13, |ggl3 2^<tV 

3 3«:W«c»rt;-fa« tftlHR3 2\t. &ftK2 2 

»<htt, M*.tfK<t->y 3>Bt*fcttS iCNM 
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[0058] acte, mmms 3±\z^Mm±m3 4 a*? 

4b$rMt^c :tii:J: t) , (Ell llOT^h^M^ 

i?* b^f—^3 4 b Ssty^^^tr Ufc K9>f 

[0 0 5 9] h Uv?* — ^3 

4 bfc*tfRltRjtBt3 4 a «r(tefcbfc«L BBPSB35 

<Dftmz^mmm3 3±\zB0ttK±ms 6 a 

5o ttt, aitWJhlBt3 6 a ±\Z7* blsz?* VWk* 

7t h h/^-y 3 6 b SrMtSo r*ur«fc 

[0 0 6 0] 7th^ — >-3 6 b 

Klhjg|3 6 a Sr»««?«c»*i-5 0 -tn^b. 7i-M/ 
v?;x h/^ — > 3 6b Sr^^^-V^-e^^ldUfc 

n«3 7«r»j£U BBP»3 7^j£«-CJfejWBt3 l SrB 
ttit^o ^LT. HPSB3 7^bltmbfcSlftl»IBl3 1 S: 
NH3/7 X^&aifcttNg/HaT'^ kK 

J;otx7fy^lW^ 7i-hi/y7h/v^-y3 

6 b*S«fcU*RttB£ltJK3 6 a SfTyv/y^Ufeit 

5 0 mia^ hi 3jc*stts«iB^»e>tt5o ^ 

h h/<^->-3 6 b*5«fcttR3tl»ltBS3 6a(7) 

JfcStt, itJg 3 l ox y^y ^igoiirtr 5 r t 

[00 6 1] JfcKl, mi 4\Z*k£i%Z> X ?(:, MPgB3 

7 05j£ffl-e«mii-siiftiwiit3 0 t^<DTm<Dmmm2 9 

BBPSB3 5^fe«a-r5|ft»Bl3 2 4:*, K7>f^ 

yfym^iaotKi, MPSR3 7G>jE»-e» 

»J«2 8 SrHtiJL35?oBI!Pffl3 5 a> 3 l £K£ti 

3 3©»fiS;«P^lt(Rft*<»J«UT*3*ttf, t&IRBt3 3 

[0 0 6 2] fc\Z % mi 5I^t$^J:5^> &flpgB3 
7^JK»T?»Ui-5lftl»K2 8 k, BRP»3 5^&ltttI 

»*t5 c C(^k#, l&gUR3 3&=t-y^lsy^*? t 
LT«figU ^oJ6»Bt2 6 *3±t«6«Bt3 0^x 7 f 

[0 0 6 3] ftiC, mi 6ir7^^tL5 £ 9iC r^PS(53 
7^J6SSTBtHi-S*6»Bt2 6?:K7^xyfy^ 
ktCcfcoTB&irU BHP8FB3 7<Dj£ffl-CJS2JiEil*2 5 



£Hffi$-£5o rcok#. »aLfc|ft»«3 OfcJitjqft 
*tJ8l3 3 fcgfe*$^5o 
[0 0 6 4] &tr, £«10>£ffi±(0£ffil::, 
^712 5 a kH**>fl1Sh WfctfSftf^^fcfcS 

*ttt^!)7i3 8 a y ^^*4 4f-e»ritt- 

5 0 -tftid^ ii)4^!l7l3 8aili > HPfflJ3 7 
*5 J: WHIP SB 3 5*rS»5 i 5fc, «PM*e>*«±*HWi 
SSbS:, *W*«2 5 bkn«iJ:UT»riti-5 0 
[0 0 6 5] fcfc, if#!3 8b, *ttt/<J7i3 
8 a *3«tt/l6»JBt3 2^CMPfeiaoT, »3 1 

^S*t*J:5lw, muU3 5*5^3 7^b45B»t 
^ltrm3^Id« (EDO 3 8W« 0 ^3iliE^3 
811, tBJt«^»l^«tt^y T«3 8 a k, ffiMWl^ 
ffV^»M3 8 b k*r#LT*s5, tg2jfEI*2 5 k 

[0 0 6 6] S&2jfE*l2 5ffi^iSK2 1 £rB& 

i-rs^x-^ftiakiBaioiaasrisi^ gS3jfES83 

8BB<Dj|ft|fcBt3 1 S:»*i-5o -ttt^b, S3iE»3 
80)/^ T|61NRk LT©WW 3 9 fe. ffigUR2 6k 
^CLXMt^o rnfc:J:?K HI 1 8 \ztf£XiZ) X 
<-Jf*ffl5^2 7 a kro«<£>< ff*«B#4 0 a 

m3mnm3 8<otfiSEMi:tc§ 0 

[0 0 6 7] (2)1 9K*S*l* J: }g»fi(3 

9±\Z^ mm$k2 8 kl^ltScOL o w-K^biSffi 
&IBI4 U^tS. t6WR2 8©»rtIii:Bf», » 

3 HEM 3 8 <D*fi«ffiiKrao*6»tt 3 9 <D < I3T^S5# 

4 0a <artffilcM&|UK4 l WW\ -eco^ffiK^j* 
£<7>fc*fcA9i4»*tr\, roofed, l SrM 
bfcSRt-C, K3JiEj»3 8(0*i£»E»H^H:a2BR* 
fdWK4 0^^o "77, fg3jfE»3 8CD 

I21IE»3 8^A^^ WK«$Hft^(D 
T\ ««W»*Sr«iKfi"5rk^"5rfl6k*5. 
[0 0 6 8] |6fiH9t4 lll:«4 2^CVD 

y=i>J«[^b^5o !K«lwjcSCTCMP«i3aS:ffv\ $6 
«MR4 i ^>±ffi^¥±a^k:-r5o 16*^4 i ott^lWk 
LT, UttfKft^yay* S i CNliftBMft 
i"9 =v«tS:fflv^ :Ht^ 0 1191: 

itXfM4r^9igb, |R4JIEMatt^±JIEiM«:«jAi- 

2 5iB«iat»l8Lfc*Blli:U $2iiE§2 5 
^^3^12^3 8 klH««cLT«fi8Lfc«EI»k-t-5r. 

[0 0 6 9] *H*<o»HSirJ:ixfi, lRl«Ej»BB^CM 
PS (CMPT^W^^Hfcffi) ^2 
I5dl2 5*5 J:^3ilE^3 8 Wt^f^WCM 
PXS-eW«*^fc*6»Bl2 lfc «t t>*3 
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«2JiIE»2 5*5«tt/»3JiiB»3 8Sr«9 «t 9 
i:^!)7|fiSl2 6*5 J: 1/3 9«^ixtt^o r<0 
fctf). *2«Ei»2 5*5±V*3JiElft3 8tC*3l^T, 

TDDBf^i^iiU e«irb<z> 
[0070] at, *ts*(s«^5enf*ia«Eift«-*3 

it S*aS«Ej|»mi^ffllWS^*fc b*V K 2 7*5 J: 
t/4 0^Mt^<^T\ E«BB**S:lS«-t-Swfc^-e 

[0 0 7 1] MEM0!>||«EIMH»EfB^^t« 

[0072] */t, ^jtmo^m-eH:, *is*E»ra-e 

**«:(S**bfcv«IWBHw»4*>f K2 7*fctt4 0 «:« 

*ut>i^. E«iiBiBt**^oa*o»&*-e#>f k 
&m&*z>M** mmm2 6*fc«3 9 ^ir^m*^ 

MttEMm^^ KSr»*LT 
E»M**S:<ai*b, E#'<#— E 
JMB*rLow-K«-»-eaftT, ««W»SSrflt«i-« 

[0 0 7 3] *J8Ktll Hmtfy^iz-y^y 
t- ± 9 % *|t»o»IB^Eil»«Jg^S*<S«ai*^o^ 
tl^fco JfcMtLt, E««:a»i&trfcfto|6IUt 
*3«kt5«Wtt»ffltSrL ow-Ktffl-CijJy^-Rfi 
4 ^ > yS»t»rt * ft fc«E#«ie S:/fH *fc c 

[0 0 7 4] ^OlSSm. ***^»*OEI»*ifttt, ± 
IEJt««^»b-C. EI»M«*Sr2 0-3 0%S«{B:« 
t^rt^fco ±JlEI»i:TJIEj»wW^« 

5 0 HSbttS^e r (±1Elt«0iJ^«E*Mllii-C 

tec rfi3. lgS) Sr2. 3-2. 7tg^^|ii{:i 
J*t5ri*t#fc 0 ££oT, Ellftft^Low-KWfl- 
fc*Mlft»«K:/H<,*T, 1 1fi:ftW±5to<S:«*Ej»«JS 

[0 0 7 5] &fa<DM1£ 2 ) 120-2511 *3g?l 

•fffiEH-efcio Hi 0*T?(D»igxeJi±EIIJfio?Kl» 
itB«-c*>5^ ::-ci«^ttflli«iSl, Hi 

[0 0 7 6] Hi 0(C***i5*ifi35 5 »***tfc« % H 
2 0K:*$ft5 £ 5K, i«2 8±C, ffl;Ltf*fl-> 



y 3>«l^?)/j:aift»«l2 9 bMZ-ttmti'9 
5>*4I6*BI3 0 fcSrCVD»*4fS:ffl^TlWc*^;-t- 
5, ^Il:ectCMP©l^t\ ISm^3 0co±ffi 

[0 0 7 7] &tc\ ttJftBE3 3±l::R#l»jLfflS5 Oaio 

ObSrMtSo 

[0 0 7 8] #Cfc. 02 1 ^£ft5 ± 9 Id, 7tM^ 
v?* k^->5 0 b ^^Vy^^ }C L/C K^-f 
^y^v^fttrj: 9. R»Wih«5 0 a 
LtUJL 7t hi/y^h/^-y5 0b^^fy^ 
K^^y^^jfclrJ: 9. 2 9 *3 i 

0*3 0£iSiRfftK|&*U BBPW5 lZMffctZ. §9p 

5 0 b:fcJ:tfKltB&ltIBl5 0 a ^^5fei-^, 0 
[0 0 7 9] MpgR5 1 rt*^trtMWK3 0_k 

«tkR3 1 S:»*i-«. *n^e>, fftfURS l_h 
lc\ I6WHI3 2*«*i-5 a ±E3afi^«*l ttt»* 

[0 0 8 0] %«IR3 2±^S*tBSit«l5 2 a £ 

ftit7* h/^-ys 2 btMta. -ft 

[0 0 8 1 ] 7^ h l^v 1 ^ h'^^-VS 2 b Sr^ 

yf-y^^^lctfcKy^xyfv^fticJ:^ Sit 
R&Jt«5 2 a Sr»»ltt^lft*i-5o *fta>5>* 7^hu 
h^-* — ^5 2 b ^x^f-y^X^I^Uc K7^ 
^y^V^ffilcj;^^ tt»fflt3 2Sr»RW^»*L-CH 
nSB5 3«r»f*U BHPSB5 3<7>Ji£S5-C|6»JK3 l SrB 

7X^fc^J:oT 4 MPffi.5 3^bBffitfci»» 
1813 l 4:BBp«5 1 7)^S[Bt5f6SR2 8 iSr^s/f 1 
l/?\^t£frh. 7t h i/^ K/^-y 5 2 b*5±tfS 
#ISitBl5 2 a £T r>^^lt^« 0 r<7>£#. 
^oJ6»lK2 6*3«ttJ c *6»JK3 O/^^v^ h y/< 
t UT#tg1-^ Q r ft id J; 9 , H2 3«^*S*L4«iS35 s 
?#blx4. h ^'^^ h/<^ — >5 2 b*3it/R*tl6 

IhHlS 2 a (Dm&fc. t6»M2 8*3±t/3 1 

[0 0 8 2] fttC. H2 4*C*Six*«t5Jw, MPglSS 
1 ^l£»-C«llli-Sie»Bt2 6 $r K^-f xyfv^ftft 
^:J;ot^U ^Pg|55 l^attT?*2iE»2 5 
£Hi±}£-ti:5c :<D^ X BtB Lfc»*Hl3 0*3<fctf*fc 

[0 0 8 3] ftt^, S^Sl tD^S±^^ffilc, WitfS 
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±fc. ^PgP 5 l*5itf|Jlln«5 3 £*I#>3£ ffi 

[0 0 8 4] #CtCl, ±*M3 8b*5j:i;»itt/<y7 
03 8 a ^CMPjtiaoT, »f 3 1 (0±ffi^S*ffi 
t?i*T*Iit5o Ztl\z£V) , i2 5 ld7^£tl£> J: 5 
ic, HPS5l*3j:t;5 3^bft5Ej|»»rtli*3«E 
jM (El*) 3 8«t^ 0 *3iE«3 8lt tttttt 
fc*^»«tt'<y rms 8 a fc, *B»»tr/?l^*»tt 
3 8 b t LTio K> . &2JIEM2 5 

[0 0 8 5] ^tbW»^ffiiigXStt, iffiUJfiO^te 1 

[0 0 8 6] mifc(OWtm 3 ) El 2 6 *«^©f&<7) 

i^«2Jiiai»2 5 do J: U<» 3 HEM 3 6 ±5fcRttE 
^ffl^tfV KSrM L^oKSEIK ^ C M P IT« 

ftfcEIMi ir S Jxfc*«E*flli6Sr* IT^ 

^mM<ommi<Dm\ 9^x<nm&TMbm$mmx&> 

[0 0 8 7] **JS<D»»"ett, t6tkK4 2±\zmt^ 
j3^4?^b45«W6o*»*sii, &3SEiift 
3 8 ilH«Hc:LT*4JIE*fc6 ljW&SSns. ^Erft^ 
«b, ««(!2 6twi«iat, /<yr»6il^Lxtti 

tS»6il6 2«$^ t©±IH6»*2 8tRI« 
iatl6ii6 4^t6o JB4*Ei»6 UC*3\r^T 

9s 2 mtsM 2 5 is xxfiK 3 mtM3 e t mm. *s 
[0088] m 5mum<D%mmte. — «6&*aiiE*n 

(M^liPE-TMS (CanonSi) ) ^b4i|fi» 
W6 5. mkf}) 3^«4T^e>3iSI6*l«6 6. Low 
-KS"^^>b/^lfe»l6 7, &|£JSt6 5 tra«© 

IT, fnTyu^Vv/ygiJrffliNt, I6«6 2, 6 

4-69 $ nfciait»jt^ai«)ii*JxfcjB 5 hem 

tfl6»Bt6 9±fcl, Sftv'yay, ^kiXyn^. £*S 

^>y =«^4fcttBfe^k'>y =^«4if^e>*sift*i» 
7isr, ^y7«si^Lt»st^ ttmm 

7 Low-KWtt<h>b4^8l7 2, S6 



t«6 5tPMI^TO, mx-ft-gitf}) ayftW^ft 
5ffiil7 3, Bfcft^y = >*£a>b4Slft*Bt7 4, 

5 0 -t b"C\ fi7/^-7>'ySf|fSrffli>t, ifitMK7 

i~7 7^»*s*bfcEii*^»fta*nfciiS6JiE^ 

7 8t»*t5. ^*ia><b, l6iEl7 8^)±i^ 

tp«s«d»7 7±m, tftM7 1 unworn, wfctfsi 

ftS^y 3^4W»b*«|ftlt§t7 9«r. ^yrjftauRt 

[0 0 8 9] 4*5, jfeftJK 28, 4 1, 64. 67, 7 
2 *3J:0 C 7 5 t LTC VDMffl^TWim M/L 
tf»ft'>M^ FSG (SiOFSfffl) I, Si 
OC!K*fctt#— 7**>y ^ (Polus-Si) I 

mmzm^zzt »t«3o, e 

0, 66, 68, 69, 74, 7 6 & XXfi 7 7 <DJ&&.& 

[0 0 9 0] **Ei»«3fi^i3V^T, IMftEIMiaRB^it: 

T?tt , EJ»M* *^*t* UoTDDB 5* A ^fSM U ^ 

ti*: t ^)^o t D D B ^^ffii t^fi/ ^ESi l^fcv ^ 
T, H«E*Mfc:CMPffi«rfc< ITTDDB^^^l 
_h$it, ^o|qj|EM©*£»EMm(3:«>r KS:»ritb 
■CEj»M»*SriB:«i-S r t 3 G 

[0091] (m&cDmm4) m2 7, 2.9-31^ 

*«WottoSM^»ttT**^*«ll©EI»^^ — 
>?f/TtMW^¥ffi[i-e^l) 0 E}2 8(iID2 7<DB — 

BWrmmxhZo e**^<*— ^©»3S*3j:t5»riixatt 

Jif23l2fc<0^fS 1 com 2 1EI 25^ fettJS 3 JfEift 3 

[0 0 9 2] *HJ6©««iw*5V^-Ctt, **E»8 10 
MffltC, E/»8 2 £i£J-t£o *ftEi8 1(l ^ 

WEi8 1H Mx.«i-bK»2JlE*2 5*fc 
li»3«Ei»3 8fcif*::*hEU MI SFEW-F 

5o ^5-E»8 2ti, *»E4»8 1 tRI«Fl3«j**n 
If, M I S F ET©y- h^y — ^ ■ KU>r^«*4if 

5 Q *3iis^ffli-*3^Ttt. nw»r***Ei»8 in 

C^V K (H*-fri*) Sr^-r^irtttc, *»Ei»8 
1 t^^-Ei»8 2^{:t^>f K (Bl^-fri*) SrJKfiK 

fo^ 0 y5-Ei»8 2*rRttfcwi:JwJ:9 % *frEi£8 
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*#EM8 lOlFftSiSriOittK-^Swfc^prttttt 
5 0 El 2 7 — 3 0 f* x ^tfcEl* 8 1^^; —EM 8 2 <7) 
— v^«SriSL-Cd3 0, TOtt, 1212 7 

[0 0 9 3] #J;iJ;£, El 2 7*5 J: 1/0 2 8 £ 
»£Lfc— *<0;MMEM8 1 SrHtTct 5fc^S- 

[0 0 9 4] *fc, El 2 9^£ft5£?(^ SV^^f 

[0 0 9 5] 03 <fc 5»-. £l^fc¥ 

-Ej»8 2SrKJt*ti:t>«^ St(0*ftEi8lKli 
fc^5-EM8 2 SrRttSCL 

[0 0 9 6] *fc, ^^Ej»8 2/^-yttljRU 
MU< it)«t<, #J;itfE13 it*Sft5i5C, 
3Fit»4 ^ ^ —EM 8 2 feRIt 5 n t h "X? S 5 . 

[0 0 9 7] (M1&<Dftm 5 ) El 3 2 

Mft¥ffiE|-e*>5o 03 2^/^^8 511 #!l;L 
«±IE»2tfEM2 5*fcttJS3»E»3 6lC»lSU 

[0 0 9 8] *XJfe0»ffiT11 Ei/^-y8 5IIfc 
1>T, /HKJ*««8 6£>iSflrc* EMM£gE 

£ Q EI 3 2-ett, *<0±l£»j*^#;*^— 
^•T^{i@8 6 $r,gitvT ttfo6o ^/^^-/« 
<Dtztb<D7* b V Vifyy^JLm^^X, yarY^r^ 

5 a 0 roijftj^n, EMttwtv^yif 

— ^8 5^b^ti5^ £§r8Sih-C#£ 0 CCQfctf). 
EM 8 5te»*LT»/ftS*bS#>f K (H»*r) 

[0 0 9 9] (Hlfe^«g6) El 3 3 1*. *3PJ|C9te<7) 
"C*>9, Ell 9<fcieS»lw#]£-t-So 

[oioo] *n*^«tt-en, ±iEHlfco«i» i t « 
SSKi^y t*6*«*£ LT»«6i-5ilfe»ffl[2 
6fcit/3 9S:»j*L4^ 0 *3U£<^?Kfl8T*«, MEM 
"C*>5£2JiEM2 5ttJ:tf«3/IEM3 8(D±g|5^, 

? '*T>tzl* , ^b4S4k**^y^'«t9 l*3«fct/9 2£ 

tetit-tZo ^ot, jR2HEM2 5». iitt/<y7i 



2 5a, ±W«c»2 5 b*S<fcU^JS*^ 5/^J»9 1 *)><b 

K3IEH3 8I1 *ttt^yrl3 8a, 
5£>Sft:jg|3 8 b*3itfA«^^ry^]B(9 2^b*J*$ix 
5o Srtu I6MM2 6*Sct^3 9 Sr«jjRL*VMZ>-?, L 
ow-K«-W^45J6&f2 8*5il/3 9^I21E 
M2 5*5<fci>*IS3Jf EM3 6<Dra*WttEMMSr^fcfc 
ftifiSEMMt-tev^Tfc^-f K27*5«ta«40tt 

[0101] £K**y:/HE9 1 ft, iI^^V^^t 1 ^ 

cvDft/^iaot«t§ r 

HSSd^-j-J: ; 5 irB»i»t«ftii4ftfc» 2 iEM 2 5 
Sr«j«bfc«, a7^>^7> (WFfi) *>±tf 
(Ha) ^Srffll^CVDSia^ W2 1 
^bfttJtfc»21E«2 5^iiiii^y^ryi 

mfc-fZo M»K2i«rM«u /<yr«w 

2 6««^^4<, »2IEj»2 5Srfv^o» 

»EMW«:tI*S.fc5fc:* M2 8^Mno 4kJR, 
**y-7TBl9 2 t>4fcM*Yy^it9 1 fclH*lCLT»j* 
tSitmS. ^JR^^^^Bt9 l*5iV9 2(Oflfc 

HS^»iRRMIlft*, WtttWfcf-9> (T i 
N) *1U&&A\L9^9i\' (TaN) ft ifSrffiV >5 ^ £ # 

[0102] *|6Jlto»litrJ:ixtf % fflEM<b Lt^I 

2«EM2 5d3±tf*3«EM3 8IC*3V^, «M*feft 
5±##Bt2 5 b*3±tf 3 8 b<Z)fiffi*5j:l5«ffiSr*ffe: 
f^^^^b^^iitt^!i7l2 5 a *5itf3 8 a 
7&>o^»{fcj»2 5 bjo.tI/3 8 b <D±M^9l^ 
frx J ?>fr}£frt>&&&m* J ry7 , m9 1*3J:V9 2~C 
l9 0 Z<Dtzfr, ® 2J1EM2 5*5J:t/^3JBEM3 8 

KIcCMPB^^OfTDDB^SriSilU EMM 

<nmmmmm*fa±^%^hfrx*z> Q ^n\zx 

RliB8E»HS:L o w-K*mifilt"Cl*S - fc* 
X%Z<DX\ EMIB**S:iB:Ki-«i 4:^IBi: ft 
[0103] (JUfi^^Jg 7 ) H34tt, 

Ell 9<0Xe»»fc»(S1-5 o 

[0104] ***<o«i»-ei±, Jiiaitl6o«tt i k\* 

mteV. «EM^^y T*6»«S4: LT««Bi-S*ft*Bt2 
6ioJ:t>*3 9(1, JB2SEM2 5 joJ:t/)K3/|EM3 8 

|feiR2 6 *5<fct> + 3 9(i, S2J1EM2 5*5±t/«3S 
I6MIR2 6^<l?^ffl^2 7 dcoWPSB^THfett. 



(14) 



mm 2003-297918 



T, mmm2 8\±, »il28««Low-KW 

ntmmm 2 6<d< 2 7 d zmtb 5 i 5 \zw*& 

£4x3o -ftefrh, %2MWk2 5<0*ifi«E**IWU:*3 
3£:fcit/SB£xa(4. ±IS|IJScO^Sgl i:!W)«T-fo^^ 

pi^twTDDB^^iiu umm<D$>m& 

[0106] (HJg^f® 8 ) @35(1 *3gWcQftfl<£> 

-efe<9. mi 9 0Xgm^*tiSi-^ 0 

[0107] &mm<Djtmxte, ±^mm.<Dwm6 tm 

fcitf3 9SJgfiltf, gf2jfia^2 5*5it/8S37lE 

9 l*5it/9 2S:Mt5 0 StoT, ^2SE*I25 
14, »ttt^yri2 5a, ±Wfc«2 5 b*3il/4fcj||l 
*ty^«9lH**SJi, *3»Ej»3 8tt, 31® 
^UTg3 8a, ±«M3 8 b *3 ± t/&JR * * y :7 
19 2J)-bm&£ftZ> 0 

[0 108] L^Lft^b, *«M[ro»«Tff4, ±mm 
*©»*6i:l±*4!), «2JlBa*l2 5 j3<tt/»3*e 

K9 3*5it/9 4«Sn5o *V K9 311, 0iJx.fi 
ftoj:5«2:b-C»fifci-5rfc*s-e#5o ^2«ia^2 5 
*S?J:? l£*fit*K 2 0 2 8 5 BR 

tr, ±EHJ6o»j» l <ommm2 6 ©»*iaoi 5 

5 **#-C|6»fflt 2 8 S:j«)Bt-r ftftflt 2 8 tt3f«$> 

<ommm2 8t»:w K9 3asjej«$fts. wk9 4 

t>, #>f K9 3 ^ililtMt^^ t£ 
ot, *Ift(D||tii IMMK2 8teitf4 l J4, c 
v d ffi-eff^ s n W 6 l o w - KTO^ aw 

£L<. #J;i(4\ CVDST'MinfcFSG (SiO 
F^TO) Bl, S i OC«*fctt#— 9*«>!J (P 
o 1 u s - S i ) *tt»HtSrffl^5r.i:^-e#S. * 

rtt^riB-efcio tt^flfie*5J:w»itxatt, ±tas 
[0109] *mm<Dmm\z£ix\i^ m^mt ttcog 

2JBE*ft2 5 tt£t/£3J|Ett3 8tr*3V>T. 



5£*&H2 5bfcJ;t;3 8 b<??JKffifcJ:T/«a5S:*<t 
^^ft^bftSa***'*!/ 7i2 5 a *5iI/3 8 a 
ri>o±i*ftJg|2 5 bjoit>*3 8 b(7)Xffi^^>- 

P^risti ^frbtez&m** vyj&9 i is it/ 9 2 -e 

l9o ^(Ot^ih^ ft2/fElt2 5 4Sit/K3J|Ett3 8 
HtCMPi^4i^t*TDDBflAS:fS]±U EUSfW 

*t>S4ffi®^^^!WJgia^^jott^^a«ia^P^ir 
tf*^ KSrJg/ftU #>f W^i*(j:Low-KTOg 
SlttifeSCt tt*#5 e rttizi «9 , E«im$Jfc£: 

[0 1 10] (Hlfc<0}gjft9) 1^3 6(4, #3BIHOft&tf> 

Hi 9©ia»iii:itet5. 
[0111] *3S«<0»i»-ctt, ±ia*J6<o*j|i6tei 
xistmm\z. «E*^<yrje»«fcu-caigi-5i6 

«W2 6i3it/3 9tt»J*-fri", »2J1E»2 5*5 it/ 

»3iE«3 8^±«n, si?offit^^^ih-r^«m^/< 

^ry>^«9 l*3it/9 2S:»J*i-5o Sot, SS2Jiia 
«*2 5(4, Htt^!l7||2 5a, ±**«2 5b*3i 

u&m^+yrm* i*»5>**Sft, m3/fiai£3 8 

(4. «ftt/<!l7R38a, 3 8 b *5 i t/&JR 

[0 112] L^Lft^b. **lt^»l»-ett. ±I5J£ 

M<Dmm6 ttemtev, as 2* Em 2 5 «ivsn3jie 
A 3 eonjimeEMn, w*tf*5E«EiiiiiB»^, *>r 

K9 6*5«tU«9 9»^$n5o K9 6f4, 0j|;ttf 

[0 113] !£2Jf iaiH2 5^rf U9l:l6il2 0± 
l:t6»»9 5S:CVDfe4^:J:otMt-5o JfeSUBS 
9 5(4, CVDfet»*Sh#5L o w-KttW^4 
5:i*ffiK, Mill, CVDfttMJnfcFS 
G (SiOF^fffl) 1, S iOCRSfctt*-?^^ 
(Polus~Si) XWISHBtSr/fH**- 4:j*5-C 

i2 6«ii<Dj;^:, m&m&mm<DU/<i — *j 
5 0 ^niciip, «2is»2 5co*iaaE»m^*6» 

JH9 5 1;:, ±B3l*o»l|io<ff*»»2 7 a tB* 
^<l3T*tB^flgritSix5 0 -tn^b, I6WI9 51I: 
lft»«t9 7Sr, itt/^'iaotMf^, *6^W9 
7(4, i%i:i:oTM$W#§ L ow-KWW^ 

S hS L o w-K»SS:fflv^ : i ttl S, ±f£HJ£ 
WJB* 1 <ol6t»Ht 2 8^ffMxS-h^ ^2^ia«2 
5 <0*£»Ettm<a&AJR 9 5 ct)< t^gp^i-$6^ 9 
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(ommitmm, w,2mwM2 5 <Dm&mwmm\z. *g 

*t)gl9 5*3it^9 7K j;oTH*4xfc*V K9 6 #«Mfc 
[0 114] *V K9 9 t>, K9 6 tP^fcLT^ 

n/)>L>tez>mmm9 8 1, *&gygi9 i tm*m<nm^b 

tl%mm\ 0 0 i/45|g|^^$ix-c, f 31KS3 6 
C0*S«IB^P^i-, *fe*iJgl9 8*3^0:1 0 OdioTia 

[0115] *^lfe^ffi{-J;^i4\ ^iE^t ltd 
2JlIE,fl2 5*3j;u;^3^IB^3 8 tr&^T, 30^3: 

^^V^if^b^-S^Stt^y T^2 5 a*D<£0<3 8 a 
T*av\ ^o±^fr^2 5 b*3<tt>'3 8 bcoiffi^r^^ 
7~x : r>t£k"frbteZ>'km*wy!gi9 lfc<tt>*9 2f 
§?. Z.<Dtzib, I2IS^2 5*3<fct>*^3gISM3 8 

PBlCCMPIi^l'roT'TDDBM^IillL, Bd^P^ 

s ^ s sisi^i&s & mmmmi-te n z> m&mmmm \z 
fcitr-sfesr ttr-#5o zrnzx'o. is^mssr 
[0116] EJLt, ^m^izii-oxti^ntimm&t 

[0 1 1 7] BtJim6E<0^fgT-l4, CM1SFET«:# 
[0 1 18] 

t <d \z j; o -r » b ti 5 is»* &■ « ¥i-fft 01 -f-miti 
[01 19] mzizmfrmt-rzmmmnmmi&mwm 
[01 20] m*±mwmt-Fz>&.mm<o&m*&i&-t 

[EffiOTffl^^IftBJ] 

[SI 1 ] *«Wro-3llt«>»tB-C*5**{*:Sfl«)»jt 
xeffOTSMWffiEI-C&S. 

[ei 2] WKDA-Amnffimmx-foz. 



[ID 3] BI2J=«<*S|flEKIl«)«ligieflr*5lt*SS 

[04] H3iwaK*aw*:3g««)«iexe«fj=*itt«K 

[115] H4^«<*Wft«««)«itie*iJ:*i^55l 
[16] B5fctt<¥i*tt£«0>iiigXg+fc:j8»75* 

iej 7] m6(DA-Amnmmmxhh a 

[E18] Ema&< ^Ifc^BroSatxa^l-ifctt-SS 

[El 9] B7l:a5<^i»fl:$|«rottaiaf^*i«t*K 

[Ell 0] S8fctt<***SBwS!iiexg*fc:l3»*3 

[Ell 1] Ell Ofcltt<¥*fc»fi0?»itXS«t>|::*i»7 
5SSl5®fEElT-fc?>„ 

[eh 2] eh 1 izwt< ^mftmm^mmjiuwz&v 
z>mn.mmmxibz><, 

[Ell 3] Ell 2 »r«< ¥*flE«Bw«iexS«f fcit 
5^gB!SrffiE)T:-;fe-5o 

[Ell 4] Ell 3^tt<**ft3Sfio«jtXS«t»H:i3»t 

[Ell 5] Ell 4lw»<i|fe*#3£firo«itX&i1»ir:f3»* 
S^gBWffiEI-C-fc?),, 

[Ell 6] Ell 5(^^<^#^fi(DSi^Xa c t 5 t^*3(t 
S^a5»rffiEl-C-fe5c 

[Ell 7] Ell 6(^<^#:^BW^xa*{'*3»t 
•5^W35EJ-efo?) 0 

[ui 8] eh 7 \zm< ¥m>fcmmv>mmT.m*izto\t 
zm&mffiEiX'hz. 

[Ell 9] Ell 8fcitt<¥*frSfiw»£lg4M::*s»* 
S^SBirffiElT-foSo 

[El 2 0] *«9!©te©*M^»lffirfcS¥»{*«B0> 

[ei 2 1 ] ei 2 0 \zm< ^^asaroffijtxe+t-jstt 

[El 2 2] El 2 1 !^gE<^^BWj!{itxai 3 lr*3tt 
3^a$ISrffiEl-C;fc5 c 

[El 2 3] El 2 2fctt<**#3gfi(OMiiXS+lw#»T 

zg&mmmx-hz. 

[EI2 4] 13 2 3»ctt<^*i*:ag*roK5txe*^i3»t 

[EI2 5] El 2 4\zm.< ***8«<0«axa«t>KJ3»t 
5^B»fffiEl-efe5>o 

[El 2 6] ^^(OteroHtaw^fiST-fo-S^^SIfieo 
«5exe*0>»SWrffiiaT?fcS. 
[EI2 7] *^B^Wffe<7?*mw^ft|-C'fo5^^fico 

< * - v £ El T- fo 5 o 

[E)2 8] El 2 7WB-B^<OI»f[EElT-fo-5 0 
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[Ei2 9] &&w<Dm<DnM(oMm-?hz¥%H£mm<D 

[03 0] **W<Dft©|Sat©»»-e*>5i|fe3f*3S««J 

[03 2] **W«>*fc©3llfc©»«-C*j5*Wfr««0 
Kit*'** — v Sr^i-¥ffiEI "C fe 5 „ 
[03 3] *«WOte©5Rlt«>»IS-C*S*3K*:3fi|t«) 

[035] *»W«HlfeW*lftro»ttT?*»S*i»ff«lt«) 

mm is + © sab? so 0 -e & s . 
[03 6] *^^te«oi5i6ro^ii-e*>s^^ew 

[^wift^j 

1 

2 *?&REtttt 
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